Two bacterial strains, designated T and KV-963, were isolated from soil collected from a field in Japan. Cells of both strains were Gram-staining-positive, non-spore-forming, short rodshaped and motile. Phylogenetic analysis based on 16S rRNA gene sequences indicated that these strains were related to Conexibacter woesei DSM 14684 T , with a similarity value of 98.6 %.
T , belonging to the order Solirubrobacterales (Reddy & Garcia-Pichel, 2009) , is a novel species of genus Patulibacter, strains of which were also isolated using medium supplemented with superoxide dismutase (Takahashi et al., 2006) . The order Solirubrobacterales is positioned within a deeply branching lineage of the class Actinobacteria and contains only three genera and five species. In the present study, we attempted to isolate new strains related to these five species; however, as all species in this order grow slowly, isolation can prove difficult using standard methods and media. With this in mind, the present study extended to the use of poor medium, on which most bacteria grow slowly and where oxidative stress is weak (Takahashi et al., 2003) , allowing the isolation of two novel strains, designated T and KV-963. Phylogenetic and chemotaxonomic characteristics indicated that these strains belong to the genus Conexibacter (Monciardini et al., 2003) . In this study, we describe the taxonomic position of strains T and KV-963, which represent the second novel species of genus Conexibacter.
Strains KV-962
T and KV-963 were isolated from a soil sample collected from a field in Saitama prefecture, Japan, by incubation at 27 u C for 21 days on 1/5 strength nutrient agar (1/5 NA; Difco) with 0.002 % benlate (DuPont). The cultural characteristics of the two strains were examined after cultivation at 27 u C for 14 days on 1/5 NA, nutrient agar, ISP medium 5 (DAIGO; Nihon Pharmaceutical), brain heart infusion agar (BHI; Difco), 1/5 strength BHI agar, R2A agar (Difco), 1/5 strength R2A agar, tryptic soy agar (TSA; Difco), Todd-Hewitt agar (THA; Difco), 1/5 strength THA and GPM agar (1 % glucose, 0.5 % peptone, 0.5 % meat extract, 0.3 % NaCl, 1.2 % agar; pH 7). The motility of cells, incubated at 27 u C for 21 days on 1/5 NA, was determined by using light microscopy and morphological characteristics of the strains were determined using a transmission electron microscope (JEM-1200EXII; JEOL) after staining with 1 % uranyl acetate. Gram-staining was performed using a Gram stain reagent kit (Nacalai Tesque).
API ZYM, API 20 NE and API 50 CH kits (bioMérieux) were used for biochemical tests, which were performed according to the manufacturer's instructions and at 37 u C for 2 days, 27 u C for 4 days and 27 u C for 21 days, respectively. To test for utilization of carbon sources, the two novel isolates and Conexibacter woesei DSM 14684 T were cultured on R2A agar at 27 u C for 14 days and suspended in saline solution, according to the manufacturer's instructions. For NaCl tolerance, pH range and temperature range tests, growth was observed after cultivation for 14 days on R2A agar. Catalase activity was examined by bubble production after the application of 3 % (v/v) hydrogen peroxide solution to isolated colonies. Oxidase activity was examined using oxidase reagent (bioMérieux). Antibiotic susceptibility was determined by using antibiotic discs (KB Disk; Eiken) on R2A agar seeded with suspensions of strains KV-962
T and KV-963.
Biomass for chemotaxonomy tests was prepared by using freeze-dried cells after cultivation in nutrient broth (NB) at 27 u C for 6 days. The presence of mycolic acids was determined by TLC following the method of Tomiyasu (1982) and isomers of diaminopimelic acid were determined by TLC using whole-cell hydrolysates (Becker et al., 1965) . Phospholipids were extracted following the method of Minnikin et al. (1977) , separated by TLC on a silica gel plate using chloroform and detected by using molybdatophosphoric acid.
Menaquinones were extracted and purified by the method of Collins et al. (1977) and were subsequently analysed by LC/MS (JMS-T100LP, JEOL) with a PEGASIL ODS column (26250 mm) using methanol/2-propanol (7 : 3). Analysis of fatty acids was performed according to the procedures of the Sherlock Microbial Identification System (MIDI) and matched against profiles in the TSBA 40 database (MIDI).
Chromosomal DNA was isolated as described by Saito & Miura (1963) , with the modification that achromopeptidase and N-acetyl muramidase were used. DNA base composition was estimated by using the HPLC method of Tamaoka & Komagata (1984) and DNA-DNA hybridization experiments were performed as described by Ezaki et al. (1989) . The 16S rRNA genes were amplified by PCR using the method of Takahashi et al. (2002) and sequenced directly on an ABI model 3130 automatic DNA sequencer using a BigDye Terminator Cycle Sequencing kit (Applied Biosystems). Phylogenetic analyses were performed using the programs SEA VIEW version 4.2 and CLUSTAL W version 2.0 (Larkin et al., 2007) for the neighbour-joining method (Saitou & Nei, 1987) and PhyML version 3.0.1 (Galtier et al., 1996) for the maximum-likelihood method (Guindon & Gascuel, 2003) . Data were resampled with 1000 bootstrap replications (Felsenstein, 1985) . Sequence similarity values were determined by manual calculation.
Strains KV-962 T and KV-963 grew well at 27 uC for 14 days on 1/5 NA and R2A agar, followed by 1/5 BHI and 1/5 THA, but showed only moderate growth on nutrient agar, THA, TSA and 1/5 R2A, weak growth on BHI and ISP medium 5, and no growth on GPM agar. The colour of the colonies was white-ivory on R2A agar. Cells were motile short rods (0.8-1.061.6-2.3 mm) with long flagella (Fig.  S1 ). The optimum temperature range for growth was 28-38 u C, which was determined by using a gradient of 5-50 u C. The optimum pH range for growth was pH 7-9, which was determined by using plates at pH 3, 4, 5, 6, 7, 8, 9 and 10. Cells of both strains were catalase-positive and oxidase-negative. Growth was observed in up to 4 % (w/v) NaCl, which was determined by using NaCl concentrations of 0-5 % at increments of 1 %. Nitrate reduction and hydrolysis of gelatin were positive in API 20 NE tests. Alkaline phosphatase, acid phosphatase, cystine arylamidase, esterase (C4), esterase lipase (C8), lipase (C14), agalactosidase, leucine arylamidase, trypsin, valine arylamidase and naphthol-AS-BI-phosphohydrolase activities were detected by the API ZYM enzyme assay. Carbon-source assimilation and other physiological data are given in the species description. The isolates contained meso-diaminopimelic acid. The menaquinone composition was solely MK-7(H 4 ). Mycolic acids were not detected. The polar lipid profile of the strains included phosphatidylinositol and an unidentified phospholipid but diphosphatidylglycerol and phosphatidylethanolamine were absent (Fig. S2) . The G+C contents of the genomic DNA of the two novel strains were between 74 and 75 mol%.
Almost complete 16S rRNA gene sequences for strains T (1474 bp) and KV-963 (1487 bp) were determined. The 16S rRNA gene sequence similarity between the two novel strains was 99.7 % and the sequence similarity values between strains KV-962
T and KV-963 and C. woesei DSM 14684
T were both 98.6 %. Sequence similarity values between strain T and other closely related members of he order Solirubrobacterales were as follows: Patulibacter minatonensis, 93.8 %; Patulibacter americanus (Reddy & Garcia-Pichel, 2009 ), 93.8 %; Solirubrobacter pauli (Singleton et al., 2003) , 93.5 %; and Solirubrobacter soli (Kim et al., 2007) , 94.9 %. Phylogenetic analysis using the neighbour-joining and maximum-likelihood methods showed that these strains were closely related to the genus Conexibacter of the order Solirubrobacterales (Fig. 1) . Chemotaxonomic characteristics, including the diamino acids of the peptidoglycan, the phospholipid profile and menaquinone content, also indicated that the two strains belong to the genus Conexibacter. The DNA-DNA hybridization value between the two novel strains was 99 %, whereas DNA-DNA hybridization values between the novel isolates and C. woesei DSM 14684 T were 65 % for both of the novel strains. These values are below the 70 % threshold recommended for assigning bacteria to the same species (Wayne et al., 1987) and, as C. woesei is the only recognized species of the genus Conexibacter, the novel isolates are deemed to be different from C. woesei. The two isolates could be further differentiated from C. woesei DSM 14684 T by their oxidase activity and some other enzyme activities as well as tolerance of NaCl, utilization of carbon sources, fatty acid profiles and DNA G+C content. The physiological differences of the two novel strains are shown in Table 1 . Alkaline phosphatase, lipase (C14), a-galactosidase, trypsin and valine arylamidase activities were detected by the API ZYM enzyme assay. The cellular fatty acid profiles of strains T and KV-963 contained C 18 : 1 v9c (55.6 and 50.8 %, respectively), C 17 : 1 v6c (17.9 and 18.7 %) and iso-C 16 : 0 (7.7 and 8.5 %) as major components and C 16 : 0 as a minor component; this was in contrast to C. woesei DSM 14684 T , which contained C 16 : 0 as a major component. In addition, C. woesei DSM 14684 T contained C 16 : 1 v7c and C 19 : 1 v6c, whereas the novel isolates did not, and the novel isolates contained anteiso-C 17 : 0 , C 17 : 0 10-methyl and iso-C 18 : 0 but C. woesei DSM 14684 T did not (Table 2) . Based on the evidence presented here, strains T and KV-963 represent a novel species of the genus Conexibacter, for which the name Conexibacter arvalis sp. nov. is proposed.
Description of Conexibacter arvalis sp. nov.
Conexibacter arvalis (ar.va9lis. L. masc. adj. arvalis, of or pertaining to a cultivated field).
Cells are short rods, 0.8-1.061.6-2.3 mm, aerobic and motile with long flagella. The temperature range for growth is 5-46 u C. Growth occurs at pH 5-10. Cells are tolerant of up to 4 % (w/v) NaCl, but NaCl is not required for growth. Good growth occurs on R2A agar and 1/5 NA. Colonies are whiteivory in colour. Cells are catalase-positive and oxidasenegative. In the API NE system: positive for nitrate reduction and gelatin hydrolysis but negative for degradation of tryptophan, fermentation of glucose, arginine dihydrolase and urease activities and hydrolysis of aesculin and p-nitrophenylb-D-galactopyranoside. In the API ZYM system: positive for alkaline phosphatase, acid phosphatase, cystine arylamidase, esterase (C4), esterase lipase (C8), lipase (C14), a-galactosidase, leucine arylamidase, trypsin, valine arylamidase and 
